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Highlights

* The neurodevelopmental approach is a fundamental strategy in addressing motor development for individuals with
CP, with handling techniques serving as a primary therapeutic modality.

* No significant differences in gross motor function or mobility function after group neurodevelopmental handling
skills intervention were found.

* Group training in handling skills significantly improved parental abilities of children with CP.
Plain Language Summary

The current study aimed to evaluate the effectiveness of group training in handling skills for parents of children with
cerebral palsy (CP) on improving functional mobility, a vital aspect of independent living. This randomized controlled
trial, conducted between 2023 and 2024, included 46 children with CP aged 3-10 years who were assigned to either an
intervention group or a control group. The intervention group received specialized group training sessions in addition to
routine occupational therapy interventions. Outcome measures included assessments of gross motor function, mobility
function, and family empowerment. Results showed that group training significantly improved family empowerment
in the intervention group, with sustained positive effects throughout the study. No significant differences were found
in gross motor function or mobility function between the control and intervention groups. These findings suggest that
group training in handling skills for parents of children with CP can empower families and contribute to overall family
well-being, but may not necessarily improve the children’s physical functioning. The average age of the children was
7.02 years, with a balanced distribution of boys and girls. Parents’ average age ranged from 35.54 to 40.40 years,
and their education levels varied, with an average of 8.84 years for fathers and 8.8 years for mothers. Twenty-four
percent of children exhibited a gross motor function classification system (GMFCS) level 5. This study highlights
the importance of supporting families of children with CP and demonstrates that group training in handling skills can
be an effective strategy for enhancing family empowerment. Further research is needed to investigate other potential
interventions that may improve the physical functioning of children with CP.

control, and enhance motor learning. Proper positioning
and handling techniques can improve alignment, stabil-
ity, and increase mobility [3, 5]. This approach consid-
ers the unique needs and abilities of each child, with the
techniques used in handling and positioning being tai-
lored to the specific disorders and goals of the individual
[2, 6].

Introduction

erebral palsy (CP) is a group of motor
disorders often accompanied by sensory,
cognitive, communication, perception,
and behavioral issues, as well as epilepsy,
nutrition, dysphagia, and oral motor dys-
function [1]. The neurodevelopmental approach is a fun-
damental strategy in addressing motor development for
individuals with CP, with handling techniques serving

The desired output resulting from the application of the
neurodevelopmental approach and its various techniques

as a primary therapeutic modality [2]. These techniques
aim to enhance neurotransmitter input to the brain, fos-
tering the creation of neural maps through stimulating
proprioception and facilitating the neurodevelopmental
process [3]. Therapists employ specialized manipulation
techniques to reinforce postural reactions and move-
ments in children, providing a more natural sensory and
motor experience alongside therapeutic activities [4].

Handling and positioning are critical components of
the neurodevelopmental approach because they help
facilitate natural movement patterns, improve postural

is often used in the clinical environment by therapists,
which is possible only during a few limited sessions dur-
ing the week. Children with CP spend significant hours
of the day in a non-therapeutic environment with their
families, highlighting the crucial role family participa-
tion plays in implementing prescribed exercises by the
therapist outside the therapeutic environment, allowing
children with CP to continually benefit from necessary
interventions [7].
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Sharif Azar et al. (2015) conducted a study in the same
field that pointed to the greater effectiveness of home-
based interventions compared to interventions based in
medical centers [8]. Many studies have been conducted,
particularly among Iranian families with children with
CP, which indicate the necessity of empowering this
group of parents, which can be achieved with positive
and all-round support from occupational therapists [7,
9-12]. Empowerment can be interpreted as an individ-
ual’s capacity to take responsibility for one’s life [13].
Parents of children with CP are affected by their child’s
health conditions in many aspects, such as time manage-
ment, occupational balance, and quality of life [7, 12,
14]. These parents require positive support and increased
satisfaction with their child’s treatment sessions to better
manage existing conditions [11, 15]. Studies show that
guiding mothers with children who have CP in the field
of occupational implementation can be effective in in-
creasing their self-sufficiency, and, as a result, empower-
ing them through intervention [16]. A study conducted
provided a family empowerment program to families
with children with CP and achieved similar results [17].

Despite these previous studies, there remains a need
to investigate the effectiveness of group training in han-
dling skills for parents of children with CP. This study
aims to address this gap by examining the impact of such
training on children’s functional mobility, a critical as-
pect of independent living. The specific research ques-
tions are:

1) Is 8 weeks of group handling training to parents of
children with CP effective at improving children’s gross
motor function and mobility function? 2) Are any ben-
efits maintained 8 weeks after the period of intervention?
3) Can group handling training empower parents?

By addressing these questions, this study can contrib-
ute to the existing literature on CP interventions, poten-
tially leading to improved therapeutic approaches and
better outcomes for children with CP and their families.

Materials and Methods
Study design and participants

Our single-blinded, randomized controlled trial was
conducted between 2023 and 2024 at the Tavanyab Char-
ity Center in Tehran City, Iran. Forty-six children with
spastic CP aged 3-10 years were recruited through refer-
rals and included in the study. An independent recruiter
screened the participants, performed initial measure-
ments, and stratified them into three classes based on the
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gross motor function classification system (GMFCS):
GMFCS 1-2, GMFCS 3, and GMFCS 4-5. Participants
were then randomly assigned to either the control or in-
tervention group, and groups were homogenized based
on GMFCS level to minimize the impact of random vari-
ables in statistical analysis. We included two additional
participants per group to account for potential dropouts.
The inclusion criteria comprised families with sufficient
command of the Persian language, effective presence of
the mother during intervention, and no plans for special-
ized surgery during the intervention period. The exclu-
sion criteria included vision problems, unwillingness to
continue participating in the study, and the occurrence of
illness or other issues during the intervention.

Study intervention

The control group received 8 weeks of routine occupa-
tional therapy interventions delivered by an occupational
therapist with at least one year of pediatric physical dis-
ability experience. In addition to routine interventions,
the intervention group received specialized group train-
ing, which involved 5 workshop sessions addressing
family awareness and appropriate handling and position-
ing techniques. The control group was offered special-
ized group training after the trial’s completion.

Outcomes were measured at baseline (before the inter-
vention), 1 month after the intervention start, at the end
of the intervention (the eighth week), and twice under
follow-up (1 and 2 months after intervention completion)
by a blinded assessor. Post-training, parents implement-
ed acquired skills at home for 2 months, with continuous
monitoring via phone calls and face-to-face interactions.

Group training sessions
The sessions were as follows:

1) Overview session: It covered the nature, causes,
types, and symptoms of CP, functional levels, prognosis,
associated disorders, and common occupational therapy
interventions. 2) Discussion session: It facilitated a fo-
rum for parents to discuss challenges related to handling
their children, musculoskeletal pains, and disruptions to
their quality of life. 3) Functional problems session: It
explored children’s functional problems, inviting parents
to articulate challenges faced in various occupational
areas. 4 & 5) Intervention preparation sessions: It was
based on analyses from prior discussions, the researcher
formulated targeted interventions presented in subse-
quent workshops, and parents practiced handling and
positioning techniques.
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Assessment tools and measures

The gross motor function measure-88 (GMFM-88), de-
veloped by Russell et al. (1989), serves as a reliable in-
strument for evaluating the gross motor performance of
children [18]. It comprises five distinct subscales: lying
and rolling, sitting, crawling and kneeling, standing, and
walking, running, and jumping. Each item within these
subscales is assigned a score ranging from 0 to 4, indica-
tive of varying degrees of motor proficiency. Salehi et
al. (2015) validated and established the tool’s reliability,
reporting intra-examiner and inter-examiner correlation
coefficients of 0.99 and an internal consistency Cron-
bach a ranging from 0.78 to 0.94 [19].

The pediatric evaluation of disability inventory (PEDI),
developed by Haley (2000), assesses children’s perfor-
mance across three scales: functional skill, caregiver
assistance, and modification [20]. The self-care dimen-
sion of the functional skill scale, containing 73 items,
measures the child’s ability to perform daily activities
independently. Grading options include zero and one
[21]. Abbasabadi et al. (2015) confirmed the question-
naire’s reliability, reporting Cronbach a values between
0.94 and 0.97 and test re-test reliability of 0.97 for the
functional skill scale and 0.96 for the modifications scale
[22].

The family empowerment scale (FES), introduced by
Koren et al, measures family empowerment. Comprising
three subscales (family, service system, and community/
political), this tool scores items on a scale from 1 to 5
[23]. Rajabi and Zolmajd validated and confirmed the
reliability of the Persian FES through a test re-test meth-
od, reporting reliability coefficients of 0.86 and Cron-
bach a of internal consistency of 0.94 [24].

The GMFCS is an observational standard classification
system designed to categorize children with CP up to the
age of 18. This classification is based on their present
gross motor abilities, limitations in gross motor function,
and the necessity for assistive technology and wheeled
mobility. The system stratifies individuals into 5 distinct
levels, where level 1 signifies maximum independence,
and level 5 indicates the minimum level of independence
in performance [25]. The GMFCS has been translated
and validated in Iran by Dehghan et al. (2011), affirming
its applicability and relevance in diverse settings [26].
The demographic information questionnaire utilized in
this study systematically gathers vital demographic data,
encompassing the child’s age and gender, as well as pa-
rental details such as age and education level.
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Statistical analysis

All measures were analyzed using an intention-to-
treat analysis. Descriptive statistics were calculated for
all variables at 5 time points: Weeks 0, 4, 8, 12, and
16. Descriptive statistics, including the calculation of
mean and standard deviation for quantitative variables
and frequency and percentage for qualitative variables,
were employed to present a comprehensive overview of
data distribution and changes. The normal distribution
of quantitative variables was assessed using the Shapiro-
Wilk test.

Analysis of covariance (ANCOVA) was utilized to
evaluate the significance and impact of the intervention
on the studied outcomes. This statistical method enables
the comparison of average scores between the control
and intervention groups during and after the intervention
while controlling for influential variables and baseline
values.

The effect size, measured through partial eta square
(nzp), was computed and reported for the ANCOVA
model. Interpretation of n2p values is as follows: 0.01-
0.06 represents a small effect size, 0.06-0.14 indicates a
medium effect size, and values exceeding 0.14 signify a
large effect size.

Statistical analysis was conducted using SPSS soft-
ware, version 16, with a predetermined significance
level of 0.05.

Results

Individual and clinical characteristics of study
participants

A total of 125 children with CP were screened for eli-
gibility (Figure 1). Of these, 75 were excluded and 50
invited and were enrolled in the trial. Of these, 25 were
randomized to the experimental group and 25 to the con-
trol group.

Table 1 presents the individual and clinical characteris-
tics of the children and their parents involved in the study.
The average age of the studied children was 7.0242.27
years, with a gender distribution of 50.0% boys. Fathers
had an average age of 40.40£7.50 years, mothers had an
average age of 35.54+7.75 years, and both parents had
an average education level of 8.84+4.76 and 8.8+4.89
years, respectively.
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Table 1. Demographic characteristics of participants in the intervention and control groups (n=25)

No. (%)/MeanzSD

Variables
Intervention Control
Girl 11(44) 14(56)
Child’s gender*
Boy 14(56) 11(44)
1 5(20) 4(16)
2 7(28) 7(28)
GMFCS level® 3 3(12) 4(16)
4 4(16) 4(16)
5 6(24) 6(24)
Child’s age (y)t 7+2.35 7.05%2.25
Father’s age (y)t 40.816.57 40+8.45
Mother’s age (y)t 37.04+7.17 34.0418.15
Father’s education (y)* 9.96+4.2 7.7245.1
Mother’s education (y)t 9.64+4.46 7.2845.1

[ranian Eehabilitation Mournal

Note: The table presents the distribution of variables in the intervention and control groups, including child’s gender, GMFCS
level, child’s age, father’s age, mother’s age, father’s education, and mother’s education. Statistical analyses were conducted
using independent t-tests (1) for continuous variables and chi-square tests (1) or Fisher’s exact tests (§) for categorical variables.

Among the 50 children studied, distributions were ob-
served in terms of GMFCS levels. For instance, 24%
of children exhibited GMFCS level 5. Table 1 demon-
strates the homogeneity between the control and inter-
vention groups across all individual and clinical vari-
ables, ensuring comparable participant characteristics
in both groups. Data for 5 measurement occasions are
presented in Table 2 for all outcome measures.

Family empowerment (FES) total score and sub-
scale scores)

FES total score: The intervention group exhibited
significantly higher FES total scores 1month post-in-
tervention (n? =0.082, P=0.047), persisting at 2 months
(nzp:0.116, P=0.017), 1-month post-intervention con-
clusion (n2p20.160, P=0.004), and 2 months post-inter-
vention conclusion (n2p=0.284, P<0.001). These find-
ings underscore the sustained positive influence of the
intervention on the FES total score.

Family subscale scores: Covariance analysis, adjust-
ing for pre-intervention values, revealed no statisti-
cally significant differences in family subscale scores

one month (n2p20.062, P=0.086) and two months
(nzp:0.070, P=0.066) after initiation. However, post-
intervention saw a notable increase in the interven-
tion group’s family subscale scores. One-month post-
intervention witnessed a substantial 4.72-unit rise
(n2p20.214, P<0.001), persisting at two months with a
5.89-unit increase (nzp:0.288, P=0.001), emphasizing
the intervention’s positive impact on family-related
outcomes.

Service systems subscale scores: While one-month
post-intervention showed no significant difference
(n2p=0.066, P=0.075), the intervention group demon-
strated a marked increase in service systems subscale
scores compared to the control group (n2p=0.178;
P=0.002; 95% CI, 1.76%). This superiority persist-
ed at 1 month (n2p20.103, P=0.024) and two months
(nzp:0.262, P<0.001), highlighting the positive influ-
ence of the intervention on service systems-related out-
comes.
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Table 2. Effects of handling skills training on family empowerment and motor function

MeantSD
ANCOVA
Variables Time Group MD* 95% Cl
Intervention Control F P nzp

T, 46.5+8.2 42.6+7 - - - - -
T, 46.816.2 42.5+5.5 2.37 -0.35,5.09 3.08 0.086 0.062
Family T, 46.1+6.4 41.74¢5.3 2.60 -0.18,5.38 3.54 0.066 0.070
T, 48.2+6 41.6+5.4 4.72 2.07,7.38 12.82 <0.001" 0.214
T, 48.6+5.7 41.1+5.4 5.89 3.17,8.61 18.98 <0.001" 0.288

g 46.617.2 44.7+6.4 - - - - -
T, 47+6 43.5+5.8 2.61 -0.27,5.5 3.31 0.075 0.066
Service system T, 47.8+6 42.1+6.3 4.77 1.76,7.77 10.21 0.002" 0.178
T, 47.1+5.5 4316.2 3.18 0.43,5.93 5.41 0.024" 0.103
T, 49+5.3 42.3+6.4 5.72 2.91,8.54 16.73 <0.001" 0.262

T, 34.9+7.3 31.345.3 - - - - -
T, 38.345.5 33.7¢4.8 2.66 0.37,4.94 5.47 0.024" 0.104
Community/Political T, 37.245.2 33.244.9 2.01 -0.25,4.27 3.19 0.080 0.064
T, 38.5+4.9 33.845.1 3.00 0.65, 5.35 6.59 0.014" 0.123
T, 40.614.9 34.245.6 4.70 2.07,7.34 12.88 <0.001" 0.215

T, 128+20.9 118.5+15.5 - - - - -
T, 132+14.3 119.6+14.3 7.10 0.11, 14.09 4.17 0.047" 0.082
Total family empowerment T, 131.1+15.1 117+15.1 8.68 1.65, 15.7 6.17 0.017" 0.116
T, 133.8+15.5 118.4+15.5 9.89 3.25,16.54 8.98 0.004" 0.160
T, 138.2+15.2 117.6+16.2 15.34 8.19, 22.5 18.61 <0.001" 0.284

T, 23.1+20.9 21.4422.7 - - - - -
T, 23.3+20.8 21.2422.6 0.41 -0.14,0.95 2.22 0.142 0.045
PEDI total score T, 23.2421.1 21.4422.7 -0.01 -0.79,0.78 <0.01 0.991 <0.001
T, 23.4421.3 21.61£22.6 0.07 -0.61,0.76 0.04 0.834 <0.001
T, 23.74214 21.44219 0.66 -0.75, 2.08 0.89 0.350 0.019

T, 92.4+14.9 86.3+28.4 = - = - -
T, 92.9+13.8 88.9+27.6 -1.65 -5.71,2.41 0.67 0.419 0.014
Lying and rolling T, 92.9+14.6 89.4+27.4 -2.10 -6.97,2.77 0.75 0.391 0.016
T 93.7+13.4 88.3+27.0 0.01 -4.58, 4.59 <0.01 0.998 <0.001

T 93.2+12.7 90+25.8 -1.86 -6.66, 2.93 0.61 0.439 0.013
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MeantSD
ANCOVA
Variables Time Group MD* 95% Cl
Intervention Control F P nzp

T, 79+38.7 71.3+40.5 - - - - -
T, 79.4+37.9 71.7+41 0.38 -5.89, 6.65 0.02 0.904 <0.001
Sitting T, 79.2437.1 72439.9 -0.07 -5,4.86 <0.01 0.977 <0.001
T, 81+34.4 71.8+39.6 2.20 -2.58,7 0.86 0.359 0.018
T, 80.3+35.5 72.7+39 0.51 -4.45,5.46 0.04 0.838 <0.001

T, 76.4+39.7 60.1+43 - - o - -
T 73.3+40.8 58.6+45.6 -1.68 -8.18,4.8 0.27 0.604 0.006
Crawling and kneeling T, 76.4+40.3 59.6+43.7 0.64 -4.8, 6.08 0.06 0.813 0.001
T, 74.2+40.4 61.5+43.3 -3.29 -9.4,2.82 1.17 0.285 0.024
T, 75.1+£39.7 61.6+45.2 -2.65 -9.07,3.77 0.69 0.411 0.014

To 5424395 4854455 - - - - -
T 54.3+38.2 48.3+43.7 -1.78 -7.91,4.35 0.34 0.56 0.007
Standing T, 57.1+38.4 49.2+44.1 0.25 -7.23,7.73 0.01 0.946 <0.001
T 56.9+40.9 50.9+44.2 -1.76 -10.04, 6.51 0.18 0.670 0.004
T 54.6+37.7 50.4+44.4 -3.33 -11.52,4.86 0.67 0.418 0.014

To 4024403  26.2432.4 s e : : e
T 41.4+38.5 29.1+33.7 -1.17 -5.95, 3.6 0.24 0.624 0.005
Walking, running and jumping T 43.2+38.6 29.4+34.1 0.23 -4.9,5.41 0.01 0.928 <0.001
T 42.9+38.4 27.7+31.4 2.08 -2.59, 6.75 0.81 0.374 0.017
T, 43.8+38.2 30.2+33.4 0.28 -4.96, 5.52 0.01 0.914 <0.001

To 68.4+31.2 58433.7 - - - - -
T 68.31£30.6 59.3%£33.9 -1.26 -5.06, 2.53 0.45 0.506 0.009
Total gross motor function T, 69.8+£30.7 59.9+33.4 -0.30 -4.37,3.77 0.02 0.883 <0.001
T 69.7+30.4 60+33 -0.31 -4.4,3.78 0.02 0.880 <0.001
T, 69.4+29.9 61+33.3 0.00 - 0.49 0.487 0.010

[Iranian [ehabilitation Blournal
Abbreviations: CI: Confidence interval; ANCOVA: Analysis of covariance; rfp: Partial eta squared-
"P<0.05, *Adjusted for pre-intervention values.

Note: Effect sizes were interpreted as small (0.01-0.06), medium (0.06-0.14), and large (>0.14).
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Figure 1. Design and flow of participants through the trail

Community/political subscale score: Covariance anal-
ysis, adjusting for pre-intervention values, revealed a
significant increase in the intervention group’s commu-
nity/political subscale scores 1-month post-intervention
(n2p=0.104, P=0.024), persisting at 1 month (nzp=0.123,
P=0.014) and 2 months (n2p=0.215, P<0.001) after in-
tervention conclusion. The intervention consistently led
to significantly higher scores compared to the control
group, indicating positive influence.

Mobility function (PEDI) total score

PEDI total score: Covariance analysis showed no sig-
nificant differences in total PEDI scores between control
and intervention groups one month (nzp:0.045, P=0.142)
and 2 months (nzp:0.019, P=0.350) post-intervention.
Comparable impact was observed, indicating no statis-
tically significant differences in this outcome measure.

Gross motor function (GMFM-88) total score and
subscale scores)

GMFM-88 total score: No statistically significant im-
pact on GMFM-88 total scores was identified between
control and intervention groups 1 month (n2p20.009,

Iranian [Zehabilitation Bournal
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P=0.506) and two months (nzp:0.0IO, P=0.487) post-
intervention. Consistency in outcomes was observed
across the study duration.

Lying and rolling score: No significant differences in
lying and rolling scores were observed between groups
1 month (n2p=0.014, P=0.419) and 2 months (n2p=0.013,
P=0.439) post-intervention. Outcomes remained compa-
rable, suggesting the intervention did not yield signifi-
cant differences in this aspect.

Sitting score: No significant differences in sitting scores
were noted between groups one month (n2p<0.001,
P=0.904) and two months (n2p<0.001, P=0.977) post-
intervention. Consistent outcomes were maintained, in-
dicating no significant impact on sitting scores.

Crawling and kneeling scores: No significant differ-
ences in crawling and kneeling scores were identified
between groups 1 month (nzp:0.006, P=0.604) and 2
months (nzp:0.0l4, P=0.411) post-intervention. Similar
outcomes were sustained, suggesting no significant im-
pact on crawling and kneeling scores.
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Standing scores: No significant variations in stand-
ing scores were found between groups one month
(n*,=0.007, P=0.562) and 2 months (n? =0.014, P=0.418)
post-intervention. Consistency in outcomes indicated no
significant impact on standing scores.

Walking, running, and jumping scores: No signifi-
cant variations in walking, running, and jumping scores
were observed between groups one month (nzp:0.005,
P=0.624) and two months (n2p<0.001, P=0.914) post-
intervention. Consistent outcomes suggested no signifi-
cant impact on these scores.

Discussion

This systematic study sought to explore the conse-
quences of group training in handling skills on multiple
aspects related to children diagnosed with CP. By exam-
ining the domains of gross motor function, functional
mobility, and parental capabilities, this investigation
contributes to the existing body of literature on interven-
tions for CP.

Effect of intervention on parental ability

An examination of parental ability reveals nuanced
results. Covariance analysis conducted within the first
month of intervention initiation indicates no significant
differences in the family subscale score between the
intervention and control groups. This initial observa-
tion suggests limited short-term intervention effects on
family subscale scores. However, a noteworthy shift is
discernible 1-month post-intervention cessation, with
the intervention group displaying significantly higher
average family subscale scores compared to the control
group. This improvement persists two months post-in-
tervention conclusion, substantiating a sustained positive
impact on family subscale scores.

As it was said in the explanation of the concept of the
family subscale in the assessment tools section, this sub-
scale deals with the parents’ understanding of the child’s
conditions, the ability of the parents to acquire the nec-
essary knowledge and skills and use them to solve the
child’s potential problems in the implementation of daily
activities and, according to the topic of each of the group
training sessions of the present study, in which the par-
ticipating mothers were taught information about the
general conditions of CP, accompanying disorders, how
to handle children in each of the frequently used situa-
tions of life, it can be seen that after one month of the
beginning of the trainings No significant difference was
observed in the family subscale between the interven-
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tion and control groups, but with the passage of another
month after the intervention and the completion of the
aforementioned handling training to the mothers of the
intervention group, the difference in the family sub-
scale gradually became noticeable and significant. We
witnessed a significant improvement in the decision-
making ability and effective action of the parents of the
intervention group in facing their children’s daily situa-
tions and problems.

Similar to the family subscale scores, the service sys-
tems subscale exhibits no significant differences within
the first month of intervention. However, a contrasting
picture emerges post-intervention, with the intervention
group exhibiting a remarkable increase in scores. This
figure exceeds the control group’s average scores by
5.7 and 4.1 points, 1 and 2 months post-intervention, re-
spectively, corroborating the positive influence and im-
provement of service systems subscale scores over time.
The community/political subscale demonstrates a simi-
lar trend, with significant score increases observed one
month post-intervention, persisting over the long term.

The total FES score manifests a considerable increase
within one month of intervention initiation in the inter-
vention group, contrasting with the control group. This
positive influence persists post-intervention, maintain-
ing statistically higher scores in the intervention group
one and two months thereafter.

Overall impact and long-term efficacy

Totally, the results of this research demonstrate that
within one month after the start of the intervention, the
average total FES score in the intervention group was
significantly higher than in the control group. These find-
ings confirm the positive effect and improvement of the
FES total score due to the effectiveness of the interven-
tion. Moreover, the positive impact of the intervention
on the total FES score was maintained in the interven-
tion group after the end of the intervention and one and
two months thereafter, with the average score remaining
significantly higher than the control group.

Overall, the results of this study indicate that the group
training intervention of handling skills positively affects
parental ability. The effectiveness of this intervention
across various FES subscales, including family, service,
and social/political systems, suggests that the interven-
tion successfully enhances multiple aspects of family
and social life. Additionally, the long-term effectiveness
of the intervention has been observed, highlighting the
stability of these effects over time.
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These findings align with previous research in the field.
Lorentzen et al. (2015) demonstrated that interactive ed-
ucational programs at home can improve parental ability
and involvement in the treatment of children with CP
[27]. Similarly, Chiu et al. (2014) reached a comparable
conclusion [28]. In general, the results of this study, cor-
roborating previous studies, confirm the enhancement of
parental ability in children with CP [29-31]. These find-
ings address the need for evaluating the effectiveness of
home-based programs, as emphasized by Beckers et al.
(2020), who highlighted a strong recommendation for
implementing such programs despite the lack of suffi-
cient research [32].

A notable difference between the current study and
previous research is the measurement of the long-term
effects of training provided to mothers, extending up to
two months after the conclusion of interventions. This
unique aspect of the study reveals the stability of the
training’s impact on family empowerment over an ex-
tended period, which had not been previously examined.
Earlier studies focused on evaluations conducted at the
completion of interventions, lacking a long-term follow-
up assessment.

Effect of intervention on PEDI total score

In assessing the impact of the intervention on the PEDI
total score, the study reveals an absence of statistically
significant differences between the intervention and
control groups within the first month of intervention
initiation. This lack of significance persists at 2 months
post-intervention initiation, 1 month after the interven-
tion’s conclusion, and 2 months post-intervention. These
findings suggest a limited impact of the intervention on
the total PEDI score during various periods following its
implementation, diverging from some previous studies
that affirm the efficacy of the neurodevelopmental ap-
proach in enhancing occupational performance and ad-
dressing feeding and swallowing activities in children
with CP [33, 34].

Effect of intervention on gross motor function
measure (GMFM-88)

The results show that 1 month after the start of the in-
tervention and by controlling the values before the in-
tervention, there is no statistically significant difference
between the intervention group and the control group in
the GMFM-88 total score. Also, no statistically signifi-
cant difference was found in 2 months after the start of
the study, 1 month after the end of the intervention and 2
months after the end of the intervention.
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Regarding the effect of intervention on gross mo-
tor function and functional mobility using GMFM-88,
similar results have been obtained with PEDI. Here, too,
there are differences between the present study and pre-
vious studies. It has been reported in some studies that
the neurodevelopmental approach and its techniques can
significantly improve gross motor function, walking and
balance in children with CP [35-38].

However, the results of the present study show that
the group training intervention of handling skills did not
have a significant effect on the scores of GMFM-88 sub-
scales.

These differences can originate from the difference
in conducting the intervention, access to the required
resources and equipment, or the special needs of the
children under study. There is also a possibility that the
interventions provided on the functional mobility and
gross movements of children with CP need to be con-
tinued and repeated more by mothers at home in order
to show their effect. However, it is worth considering
the alignment of the results of the present study with the
meta-analysis conducted by Velde et al. (2022) who in-
vestigated the effectiveness of the neurodevelopmental
approach in children and infants with CP or at high risk
of CP [37]. This meta-analysis included data analysis
of 34 studies, including 1332 participants. The findings
showed no significant difference in motor performance
between the groups receiving neurodevelopmental ther-
apy and the control group. In other words, the applica-
tion of the neurodevelopmental approach did not show a
significant effect on the improvement of motor perfor-
mance compared to control interventions. It is worth not-
ing that this study showed that activity-based approaches
and interventions that target body function and structure
were more effective than neurodevelopmental therapy.
These alternative interventions yielded more positive re-
sults in terms of improved motor performance. Finally,
this meta-analysis provided a strong recommendation
against the use of neurodevelopmental therapy regard-
less of the dose or intensity of the intervention.

The results of the present study showed that group
training of handling skills to mothers with children with
CP had no significant effect on the functional mobility
and gross motor performance of children, but as men-
tioned in the initial part of the discussion, we witnessed
a significant improvement in the ability of the family.
Since in the training that was given to the mothers of the
intervention group, the handling skills during the execu-
tion of the child’s daily tasks and the methods of facilitat-
ing these tasks for the child were also presented, it can
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be concluded that despite the fact that during the study
period, there was a significant effect on motor functions.
The child has not been observed, but these teachings
and their implementation in the home environment have
helped to reduce the exhaustion and fatigue of the family
in helping as a child’s caregiver and have enabled the
family to solve problems related to children’s daily af-
fairs in a more optimal way. Several studies have been
conducted in the field of burden of caregivers or families
with children with CP, which show that their caregivers
face a lot of physical, mental, and financial exhaustion
caused by caring for and helping children with CP in do-
ing their daily tasks [39, 40]. The result of Colak and
Kahriman study to measure burden and its related factors
on 518 parents of disabled children is consistent with
the result of a study conducted by Ozturk and Alemdar
with the same aim on 280 mothers with disabled chil-
dren [41, 42]. Both studies came to the conclusion that
while there is attrition that affects caregivers of disabled
children, this attrition increases fatigue and decreases
the quality of life in caregivers. In continuation of these
two studies, another study was conducted in 2024 by
Garcia-Grau et al. with the goal of investigating the rela-
tionship between the burden of the families of disabled
children, their quality of life and self-confidence among
58 families. The result of this study showed that by in-
creasing the self-confidence of families, we can expect
an increase in the quality of life and a decrease in their
burnout. The family’s self-confidence is the family’s un-
derstanding of its potential abilities in solving problems
and implementing its desired affairs; in a way that feels
worthy and sufficient [43, 44]. Family self-confidence
is the result of the support of health and treatment sys-
tems and specialists in this field [43] and this is exactly
the same as the “service systems” subscale of the FES
that was used to measure the output values of this study
and the same As mentioned, the interventions presented
in the present study led to improvement in the scores of
mothers in the intervention group in this scale and all its
subscales. Therefore, the teaching of handling skills to
mothers with children with CP during the implementa-
tion of the present study did not have a significant ef-
fect on the functional mobility and gross motor perfor-
mance of the children participating in the intervention
group compared to the children in the control group, but
the mothers who were in the intervention group Com-
pared to the mothers of the control group, there was a
significant growth in the ability, self-confidence and
self-efficacy of the family, and their fatigue and burden
decreased as caregivers of their children. It should also
be mentioned that based on the hierarchy of inferences
mentioned above, providing the mentioned interven-
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tions to the mothers of the intervention group led to an
increase in their quality of life.

Comparative analysis and considerations

Observed discrepancies in the effectiveness of inter-
ventions for children with CP across different studies
underscore the complexity of evaluation criteria, inter-
vention types, and environmental conditions. The meta-
analysis by Velde et al. (2022) further supports the notion
that alternative interventions emphasizing body function
and structure may yield more favorable outcomes than
traditional neurodevelopmental therapy [37]. Future re-
search in this field would benefit from symmetrical and
controlled designs to enhance the accuracy and validity
of results.

Conclusion

This study demonstrated that group training in han-
dling skills significantly improved parental abilities of
children with CP. The observed positive effects across
various subscales emphasize the intervention’s effec-
tiveness. Despite variations in study outcomes, factors
such as intervention type, duration, and environmental
conditions were found to influence results. Conducting
future research with symmetrical and controlled designs
is crucial for ensuring accuracy and reliability. Notably,
the positive effects of the intervention persisted over an
extended period following the intervention. This finding
underscores the continued support for parents of children
with CP. Further research is essential for refining inter-
ventions and promoting sustained well-being for both
parents and children in this context.

Limitations of the research

Concluding the thesis discussion necessitates acknowl-
edging and examining the limitations that surfaced dur-
ing the study, which influence the interpretation and gen-
eralization of the results. Given the study’s nature and
outcomes, these limitations play a crucial role in shaping
interpretations and offering recommendations for future
research and practical applications. One significant limi-
tation pertains to the study’s sampling, as the samples
were confined to specific populations under unique con-
ditions. This constraint potentially restricts the applica-
bility of the findings to the broader spectrum of children
with spastic CP. Therefore, generalizing these results to
other populations must involve careful consideration
of this limitation. Furthermore, the study’s reliance on
standard measurement tools for motor performance
and functional mobility, without incorporating a wider
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variety of tools, raises concerns regarding the accura-
cy and comprehensiveness of the results. The absence
of diverse assessment instruments may inadvertently
introduce bias or overlook certain aspects of the inter-
vention’s impact. The failure to control environmental
variables, such as the home environment and family
support during interventions, adds a layer of complex-
ity to result interpretation. These uncontrolled factors
may introduce confounding variables affecting the study
outcomes. Consequently, considering these limitations is
paramount for the accurate interpretation of the study’s
results. To address these limitations, future studies are
encouraged to involve larger and more diverse cohorts of
children with spastic CP, fostering collaboration among
various medical and research centers. This approach
would deepen the understanding of intervention impacts
on this specific group. Moreover, employing extended
and longitudinal study designs can facilitate continuous
follow-up on interventions, shedding light on their sus-
tained long-term outcomes. In addition, future studies
should focus on designing and evaluating interventions
tailored to the specific needs and priorities of parents
and families of children with spastic CP. By adhering to
these recommendations, future research endeavors can
take progressive steps in refining interventions for this
population, ultimately enhancing their performance and
overall quality of life.
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